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Professor Hald’s name is well-known in the statistical community. His textbook 
Statistical Theory with Engineering Applications (Wiley, 1952), an element of the 
strong Scandinavian tradition in probability, statistics and life insurance mathemat- 
ics characterized by the name of Harald Cramer, was one of the first available. 
Since his retirement from the Chair of Statistics at the University of Copenhagen 
in 1982, Hald’s work has turned increasingly to the history of probability and 
statistics; readers of this critique may be aware of several generally technical 
papers (reproduced here in part) in the International Statistical Review and in the 
Archive for History of Exact Sciences. 
In his preface, the author states that until recently a book on the history of 
statistics in the nineteenth century was badly needed, and that he had decided to 
write such a book. However, working back from Laplace, who had his roots in 
the eighteenth century, all the way to Cardano, and comparing his notes with I. 
Todhunter’s A History of the Mathematical Theory of Probability from the Time 
of Pascal to that of Laplace (Macmillan, 1865), Hald found Todhunter’s exposition 
75 
03150860/91 $3.00 
Copyright 0 1991 by Academic Press, Inc. 
All rights of reproduction in any form reserved. 
76 REVIEWS HM 18 
to be incomplete from a modern standpoint and decided to write his own account. 
The result, the book now under review, thus serves as an introduction to the book 
visualized earlier. 
The author finds Todhunter lacking in (1) the discussion of James (Jacob) Ber- 
noulli’s law of large numbers for binomial trials, subsequently Nicholas Bernoulli’s 
improvement and work on the binomial distribution’s tail probability, and finally 
DeMoivre’s normal approximation; (2) the analysis of the correspondence between 
Montmort and Nicholas Bernoulli, published in the second edition (1713) of Mont- 
mort’s Essay d’analyse SW les jeux de hazard; (3) the analysis of the problem of 
duration of play in the Gambler’s Ruin framework, which involved Montmort, 
Nicholas Bernoulli, and De Moivre. It is clear that Hald intends to champion the 
work of Nicholas Bernoulli (1687-1759). It is, then, no surprise that much of the 
present book (from p. 220 onward) is devoted to these topics, with the Bernoui- 
lis, Montmort, and De Moivre playing the protagonists. In more general terms, 
the author criticizes Todhunter for concentrating on the mathematical theory of 
probability, for disregarding its application to statistics and life insurance, and for 
his chronological ordering of authors. Nevertheless, Hald’s historical mentor is 
Todhunter; this is a book on the evolution of the techniques of probability. 
In discussing other histories in Section 1.4, the author repeats the jacket-blurb 
claim that S. M. Stigler’s The History of Statistics: The Measurement of Uncer- 
tainty before 1900 (Harvard, 1986) is “. . . the first comprehensive history of 
statistics from 1750 to 1900. . .” This apparently further justifies his own “cut- 
off’ date of 1750. Furthermore, not counting the contributions of Daniel Bernoulli 
and Leonhard Euler, Russian probability did not exist prior to 1750. The Russian- 
language obligation is thus readily satisfied by the author by citing (p. 268) Mar- 
kov’s textbook of 1924 and (p. 270) the celebration, published in 1986, of James 
Bernoulli’s law of large numbers. We mention in passing that the work of C. C. 
Heyde and E. Seneta: I.J. Bienaymk: Statistical Theory Anticipated (Springer, 
1977) has as its aim an account of probability and statistics in the nineteenth 
century (the author’s originally-intended period), with a detailed description of 
their development in Russia. 
As to format, Hald’s book is written as a mathematical text: each chapter has 
several sections, and several of the chapters conclude with lists of problems. For 
example, sixteen problems from Montmort’s Essay comprise Section 18.7. The 
index on pp. 571-586 does well to give years of birth and death for historical 
figures. The reference list, comprising pp. 549-570, is meticulously prepared, and 
will prove of great help to researchers in carrying out literature searches. Of the 
more modern writers, 0. B. Sheynin and S. M. Stigler each earn eight entries; and 
the only three works of the present reviewer which relate to the chosen period are 
cited. However, the author’s account is a personal one, and relatively little use 
seems to be made (possibly to conserve space) of secondary sources. These are 
typically cited as at the conclusion of the brief section on the Gambler’s Ruin 
problem “For further discussion of the history of this problem we refer the reader 
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to Thatcher (1957), Kohli (1975b), Edwards (1983), and Seneta (1983)” (pp. 
202-204). The reviewer takes this opportunity to mention an obscure early treat- 
ment of this same problem by one of the great names of the history of science: 
Andre Marie Ampere (1775-1836), in his Conside’rations sur la the’orie mathe’ma- 
tique du jeu (Lyon: F&-es Perisse, 1802), who refers to Buffon’s Essai d’arithmb 
tique morale, Art. XII, as his motivation, and, curiously, does not allude at all to 
Montmort and De Moivre. In particular, the case of one player having an infinite 
fortune is correctly treated by Ampere in its own right, and not as the limit of the 
finite solution as one player’s fortune approaches infinity. The overall methodology 
would have appealed to the author’s intense interest in technique, since the young 
Ampere claims that “[t]here arises a new kind of combinatorics which may become 
very useful in the progress of probability theory.” More surprising omissions from 
the list of references are E. Wdlffing’s extensions of 1899 and 1901 of Czuber’s 
(1899) probability literature survey. 
On the whole, the book is written in line with Professor Hald’s principles of 
exposition, stated in Section 1.1 with the precision characteristic of the book as a 
whole. (The author hopefully shields himself from criticism by exponents of the 
opposite probabilistic polarity in Section 1.4: “Daston’s discussion of the history 
of probabilistic ideas is an excellent complement to our discussion of mathematical 
techniques and results.“) These principles, in brief, are as follows. First, an 
attempt is made to cover three aspects of history: problems, methods, and persons 
and general background. Next, since “[i]n the 17th and 18th centuries many 
problems were formulated as challenge problems, and answers were given without 
proofs . . . . we have tried to follow the author’s hints and construct a proof 
which we believe represents the author’s intentions” (p. 1). Finally, historical 
exposition can be simplified, unified, and made to cover the general case (say, of 
n players, rather than just specialized cases of 1, 2, 3, or 4 players) through the 
use of modern notation-and especially through the introduction of subscripts and 
summation symbols- without destroying the idea of proof. This also permits the 
easier evaluation of historical results in the context of subsequent developments. 
Historians of ideas may well argue with various of these points, especially with 
assessment through benefit of hindsight. The present reviewer finds them accept- 
able, if they are used in moderation. In the present work they sometimes are not. 
For example, Section 19.4, entitled “De Moivre’s Derivation of the Probability of 
Compound Events, 1718” goes well beyond De Moivre in treatment as well as 
notation. Similarly, Section 19.6 “Some Notes on Later Developments” goes far 
beyond what is necessary in content, to wind up with: “The proof may be carried 
out by the same method used by de Moivre; by means of indicator functions, as 
done by Loeve in Parzen (1960); or by symbolic operations, as done by King 
(1902), K. Jordan (1956, 1972), and Riordan (1958).” Most of the nonhistorical 
sources will be known to the modem probabilist and represent a sizable temporal 
extrapolation from De Moivre. Once more, in Section 16.5, entitled “A Sharpening 
of Bernoulli’s Theorem,” Hald writes: “We shall show that we can sharpen the 
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results of the Bernoullis by using only the elementary mathematics known at their 
time . . . . This result is due to Kiefer (1961) . . . The upper bound % follows 
directly from [Karl] Pearson’s inequality . . . .” 
Some would argue that even supplying proofs-written in the manner of the 
time-to stated, correct propositions is not history. Perhaps it is enough to state 
a problem in modern terms, indicate that modern technology indicates the correct- 
ness of a solution, and then speculate on the original technology. Occasionally, 
the original proof will, in fact, be found, and the reasons for its original omission 
clarified. A classical instance of this situation relates to David Kendall’s [1975] 
enthusiastic and elegant reconstruction of the proof of the flawless statement in 
1845 of the Criticality Theorem of the so-called Galton-Watson process by I. J. 
Bienayme. A proof which is, in essence, Bienayme’s has just been discovered 
(and will appear in due course). The reason for the proof’s original omission hinges 
on the state of Bienayme’s health, rather than on his supposed assumption of an 
informed public capable of supplying its own proof. 
The biographical sketches supplied by the author, extracted with acknowledge- 
ment and refreshing candor from recent writings by other authors, serve the 
purpose of humanizing and lightening the densely mathematical narrative, but in 
some instances perpetuate mythology. For example, on p. 44: “In 1646 the Pascal 
family converted to Jansenism . . . .” (Pascal’s “conversions” cannot be under- 
stood in this sense. The French Jansenists of Pascal’s time refused to submit to, 
or openly leave, the Church). It is also time that Galileo’s problems with the Church 
were demythologized along the lines of the rational argument of the probabilist, 
logician, insurance mathematician (and certainty no Catholic) Augustus de Morgan 
(1806- 187 1) [ 19151. Further relief from the demanding nature of the book might 
have been achieved by illustrations, as in Stigler’s book. 
The reviewer could find only one flaw in the author’s attention to minutiae: 
while the reference list and index correctly uses “von Bortkewitsch” for that 
author’s book of 1898, the place where it occurs in the text (p. 217) uses “Bort- 
kiewicz. ’ ’ 
In summary, this book represents a massive amount of detailed technical work 
by a good mathematical analyst. Its strengths are its focus on the history of 
problems which are currently seen as mainstream and on insurance mathematics, 
as well as in its careful, systematic- indeed exhaustive-coverage of the mathe- 
matics of its protagonists. It will serve the historian of probabilistic technique as 
a valuable reference. 
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